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Welcome!
The Second Annual Undergraduate Research Conference
recognizes and celebrates undergraduate research and
creative activities at Minnesota State University, Mankato.
Our faculty are committed to undergraduate research and

organizing this conference has revealed both the long and
productive record of undergraduate research on campus and
the many benefits that occur as the result of faculty
mentoring undergraduate students. Students involved in

these efforts have better retention rates, excel academically
and are more competitive in the job market and graduate

school admissions. This formal publication presents the
abstracts of the student presentations on March 2,2000.
The conference features 25 oral presentations, 12 poster
presentations and 4 performance-based/visual arts
presentations from six campus colleges. Our congratula
tions to the students and their faculty members.

Richard R. Rush
President

Minnesota State University, Mankato
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A FEMALE POLITICAL BODY?:
THE GROWING ROLE OF WOMEN IN
POLITICS.
Courtney Powell (Political Science/ Women's Studies)
Donna Langston, Faculty Mentor {Vfotnen's Studies)

Modem politics has a homogeneous history of being a
social system dominated by men. Although the majority of
women in the global community have only eamed suffrage
rights within the last half of the nineties, their role as a

political force is a growing one. Not only is the voting body
becoming more female, but women are becoming a
powerful factor in leadership and representation. Several
arguments have developed as the prominence of women in

politics continues to progress. The masculinity of realism
(the dominant ideology of current world politics), the
gender gap on issues of war,security, and defense, and the

evolution of"women's" issues ane just a few of the many
topics under scrutiny by the contemporary political

community and the public. Whether the disparities of
political opinion between men and women are attributed to
biological or cultural differences, it is certain that the

feminization of the political community will have a
significant effect on international relations.

PIXILATED AND PAINTED SPACES:
EXPLORING COLLABORATIVE
PROCESS.

Leiha Kelsey and Andrew Wachholz(Graphic Design)
Diane Black, Faculty Mentor(Art)
Brian Frink, Faculty Mentor(Art)
As creators ofimages, we find ourselves studying the world
around us and the ways in which interaction takes form.
Living within this world, we also seek awareness and
vulnerability to tlie new, old, and present.
In this spirit of curiosity, we are interested in collaborating
what most would see as "opposing creative worlds;" the
conjunction of traditional paint and canvas, and the wonder
of computer-based multimedia. What might occur when
painting and computer-based creativity collide? What will
happen when ways of thinking become a product of stages
not predetermined but fully studied? What will happen
when stages of logical thought are broken down and
reassembled inspirationally?
Such interactions between ourselves, a machine and a

canvas will be new and undoubtedly will not reveal its
outcome easily. However,the spirit of experimentation and
collaboration will deepen our understanding of the process
and the creativity of art-making.

FORENSIC ANTHROPOLOGY AND ITS
USES.
Matthew J. Bune (Anthropology)

Paul Brown, Faculty Mentor(Anthmpology)
On occasion archaeological digs unearth human remains, as
do police and law enforcement during certain cases. Many
times bones, or fragments of bone, are the only things left
of a person. These remains need to be studied to determine
answers to various questions pertaining to age, gender,
cause of death, etc. Answering these questions requires a
great deal of knowledge of the human skeleton, as well as
the types of measurements to take. In this presentation,I
will discuss the types of instruments used in a forensic

examination. I also will discuss how gender, age, and other
information of a skeleton are obtained, as well as the

different uses for Forensic Anthropology.

A CRITICAL LOOK AT
ARCHAEOASTRONOMY AND THE

ANASAZI CULTURE OF THE AMERICAN
SOUTHWEST.

Jennifer Taylor(Anthropology)
Paul Bimm, Faculty Menfor(Anlhrppology)
For as long as humanity has existed, it has been in a slate of
constant flux between survival and the elements. Dependent
upon both the earth and sky for survival, cultures around
the world have found differing ways of dealing with such a
precarious balance. Archaeoasironomy studies how

different cultures have dealt with such a strange balance by
examining the ways cultures have related to terrestrial and
cosmological events. Yet, being a rather young branch of
archaeology, the question of whether archaeoasironomy
truly accomplishes its end, to study cultures and the
celestial phenomena celebrated or marked by them,remains
to be seen. Has archaeoasironomy begun to accomplish its
goal of understanding a culture on an astronomical basis? If
so, what impact has this had on the general archaeological

community at large? These questions have plagued the
science of archaeoasironomy and at their basest level delve
into the very theoretical, methodological, and
epistemological foundations of archaeoasironomy itself.
The following presentation takes a critical look at the
methodological concerns facing archaeoasironomy as they
relate to the rich archaeological history of the American
southwest, and specifically to the fantastic and mysterious
culture of the Anasazi.

BE SAFE NOT SORRY:SAFETY BELT
USE EDUCATION FOR COLLEGE
STUDENTS.
Kathy Kaduce and Tracie Pemu (Health Science:
Community Health)
Judith Luebke, Faculty Mentor(Health Science)

The Minnesota State University, Mankato Beta Kappa
chapter of Eta Sigma Gamma received a grant to plan and
implement a safety belt education project from the
Minnesota Depaitment of Public Safety(MDPS).The

target audience is primarily MSU students, but the project
may include education of students in surrounding schools

such as Bethany Lutheran College, Gustavus Adolphus
College, and South Central Technical College. Our goal is
to increase safety belt use among the target audience by 10
percent. Our research has consisted of information that has
been provided by the MPDS. We also plan to survey cars
entering parking lots at various locations on all campuses.
We will enter various classrooms and utilize various

leaching methods,such as discussions, videos, and games.
Prizes will also be offered, not only as incentives to learn,
but also as rewards to those who are surveyed and are
wearing safety belts.

MONTE CARLO SIMULATION OF LUTZKELKER CORRECTIONS.
Tom Marks(Astronomy)

Steve Kipp, Faculty Mentor(Physics & Astronomy)
The Lutz-Kelker(LK)correction adjusts the absolute
magnitudes for a parallax-limited sample of stars. The
parallax of a star is the measured parameter which is
proportional to a star's distance. The absolute magnitude of
a star is a measure of its luminosity and is calculated from

Its parallax. For stars that are uniformly distributed in
space, more stars lie outside than inside a given radius than
inside. But random error in parallax measurement scatters
more stars inside a radius than outside. This will cause the

sample of stars to have observed parallaxes that are on
average larger than the true parallaxes.

Lutz and Kelker used an analytical technique to develop a
table of corrections. The corrections are limited by the
technique itself. Their calculations involve division by
numbers close to zero and become unstable. We plan to
calculate the correction factors by using Monte Carlo
simulation to introduce random error into a population of
stars with known parameters and compare the population
with error to the known population.

This method is general and can possibly be applied to other
radially distributed phenomena,such as point source
pollution.

FUNCTION POINT ANALYSIS: A
PROJECT ESTIMATION PROGRAM.
Stacy M. Bruns(MIS)
Michael Wells, Faculty Mentor(Computer & Information
Sciences)

Estimation of project costs has become an essential issue
for information systems project managers. People who
request projects require time and cost estimates before be
given approval. Function point analysis is one method of
estimating project costs. The difficulty with function point
analysis is in relating the result with accurate Ume and cost
estimations. By using this program, a project manager can
belter estimate costs as more projects are completed.This

program involves a preliminary project estimation in which
the project manager must estimate several project variables
and answer a series of questions as accurately as possible.
The software will then calculate the function point, as well
as time and cost estimates for the project. After approval,

the project manager completes further analysis and enters
estimates that are more accurate. After completion of the

project, actual time, cost, and project variable totals are
entered. This increases the accuracy of future projects

because the function point totals can be related to actual
cost figures.

ADSORPTION OF ORGANIC
COMPOUNDS ON CLAY.
Lucie N'Guessan (Environmental Science)

John Thoemke, Faculty Mentor(Chemistiy & Geology)
Clay plays an impoitani role in the transport and ultimate
fate of organic compounds released into the environment.
The importance of adsoiption processes occurring on the

hydraied surfaces of clays in determining the fate of the
organic pollutant compounds in the environment has

motivated numerous studies to elucidate the sorpiion
mechanisms and the nature of the surface adsoiption sites.
With the use of Attenuated Total Reflection-Fourier

Transform Infrared spectroscopy (ATR-FTIR), the
adsoiption of Aniline on Ca-Montmorillonite and
Na-Montmorillonite is studied. This is the preliminary step
in a more extensive study of the adsorptive behavior of
other organic compounds such as benzoic acid, salicylic

acid, pyridine, phenol, and chlorobenzene on clays with
different properties, namely: attapulgite, hectorite, and
kaolin. The outcome of this experiment should bring light
to the relationship that exists between organic functional
groups, clay structure, or composition.

A PILOT STUDY TO DETERMINE THE
EFFECT OF PRENATAL
BREASTFEEDING EDUCATION ON THE
INTENDED AND
ACTUAL DURATION OF
BREASTFEEDING.
Cindy Haugsdal (Nursing; RN Track)
March Stevens, Faculty Mentor(Nursing)

Currenl recommendations for the duration of breastfeeding
are well established. However,cunent statistics show that

only 18 percent of the approximately 50 percent of women

who initiate breastfeeding in the hospital are still
breastfeeding at 6 months postparium. Would a class on
breastfeeding offered to women prenatally cause an

increase in duration of breastfeeding postparium?
The purpose of this pilot study was to determine the effects
of prenatal breastfeeding education on the intended and

actual duration of breastfeeding following hospital
discharge in women who were breastfeeding their babies
for the first time.

This pilot study consisted of a convenience sample of 13
women who were enrolled in a free breastfeeding class.
The participants identified duration of intended
breastfeeding both before and after the class. After giving
birth, the women were contacted on the phone by the
researcher at specified intervals to determine the current
status of their babies' breastfeeding.
The key finding of this study was the influence of
postpartum contact with the class instructor on continued
breastfeeding. Further studies are needed to verify this
positive effect.

TRACKING THE DEFENSE OF
MARRIAGE ACT OF 1996: A FEMINIST
LOOK INTO THE CONGRESSIONAL
DEBATES.
Amanda Harl(Women's Studies & Social Work)
Carol Perkins, Faculty Mentor(Women's Studies)

The question guiding my research was; What arguments
were used in the passage of the Defense of Mairiage Act
(DOMA)? My methodology in completing this research
included qualitative and quantitative analyses of the
arguments derived from all House and Senate transcriptions
of the DOMA debates. To narrow the size and scope of the
research, I focused on six major lines of congressional

debate: political, moral, definitional, economic, legal, and
behavioral. I discovered that a congress person's party

affiliation, the state they were representing, their gender,
and their sexual orientation were key factors in the types of
debates they used. Based on these discoveries, I discussed

effective ways to refine and present arguments in favor of
same-sex marriage than those presented to Congress in

order to fail DOMA in 1996.1 argue that rather than gays/
lesbians proceeding with efforts to legalize same-sex

marriage, there are other avenues which could prove more
fruitful, such as seeking inclusion ofsame-sex relationships
in the federal definition of"family" to enable gays/lesbians
to partake of benefits afforded to currently defined families.

DATA MINING: IMPROVINGTHE WAY WE
DO BUSINESS.
Megan Swenson(MIS)

Buddhadev Roychoudhuiy, Faculty Mentor(Management)
Improvements in technology over recent years have led to
the development of great tools, such as data mining. Data
mining involves the application of algorithms to extract
patterns from data. It started in the early 1990's and is
typically set up using client-server architecture. Data
mining has become increasingly important to businesses
with its primarily used for marketing purposes. Businesses
use it to track patterns in consumer behavior,follow trends
in the market, and predict the tactics of their competitors.
Other applications might include optimizing production for
manufacturing and making decisions based on patterns in
data. Some of the contributing factors to the development
of data mining in business have been to provide better
customer service, gain a competitive advantage, and to have
the ability to change or modify your business as the
marketplace changes. We intend to present a foundation for
a basic knowledge of data mining, while demonstrating the
usefulness of data mining in business today.

ELECTRONIC VALVE ACTUATION
ABSTRACT.
Robert Kaiser, Conley Johnson, Eric Kaiser, Vong Lor,
Brady Ranweiler, and Dennis Dording (Automotive
Engineering Technology)
Paul Sullivan, Faculty Mentor(Automotive Engineering
Technology)
In the year 2000, we will all be looking for different ways
to maintain a healthy living environment. Preserving the
Earth's petroleum supply and keeping pollution to a
minimum are of the highest priorities of mankind.
Throughout the upcoming months, our team plans to alter
an engine to operate with an electronic valve train. The
camshaft, drive belt, and cam gear will be removed and
replaced by electronic solenoids. The solenoids will open
and close the valves with the duration and lift controlled by
a Programmable Logic Control(PLC). By eliminating these
power-robbing components, fuel economy and emissions
will be improved.
The project will not be an easy task because there are many
obstacles to overcome in every part of the venture. Not only
will our team will learn from the project, but also future
AET students can continue the project while making
improvements to the design, and possibly, the design will
be successful enough for automobile and truck application.

A STUDY OF BIOFILM FORMATION IN A
LOW-NUTRIENT SYSTEM.
Tom Olsen (Biotechnology)
Dorothy Wrigley, Faculty Mentor(Biology)
In a low-nutrient aquatic system such as those found in
nature, bacteria are prone to form biofilms on various
surfaces. A biofilm is an aggregation of bacteria in

microcolonies held together by an extracellular matrix
composed of polysaccharides and glycoproteins. Beneficial
biofilms cycle essential chemicals in the soil and water,

provide protection within host animals and plants, and open
barren terrain for colonization by other organisms.
However, they are damaging in some systems and are
associated with infections of implanted medical devices,
obstruction of plumbing, and are reservoirs for
contamination and disease. In this study, a Klebsiella was
isolated from the Minnesota River and used as the test

organism. Klebsiella is known for its ability to form
biofilms in nature. A simple biofilm reactor was designed

and sampling methods were developed to assess the activity
and growth of these bacteria in biofilms. The biofilm
reactor and standard methods formulated can be used to

further study in biofilm impact in food processing and
natural settings.

DUNCAN, DUNHAM AND GRAHAM; A
COMPARATIVE STUDY.
Tracy Vacura (Philosophy/Minor: Dance)

Julie Kerr-Berry, Faculty Mentor(Theatre and Dance)

Modern dance has evolved rapidly in the past century,
pivoting on an individualistic rebellion against accepted
traditions. Three choreographers, who have played a key
role in this development, are Isadora Duncan, Katherine
Dunham, and Martha Graham. Duncan is often credited as

the founder of modem dance. She was influenced by
ancient Greek art and rituals. Katherine Dunham studied

Afro-Haitian religion and cultural dances for several years
before combining her findings with ballet to create a new
technique. Martha Graham found inspiration in Sigmund
Freud's psychoanalysis and the abstract art and music of his
time. To delineate the extreme differences in each

choreographer's style of movement, three short movement

solos will be created. A fourth solo will also be performed,
which combines all the elements for clearer contrast and

comparison of the three techniques.

COMPARATIVE ANALYSIS OFTWO
SUBMAXIMAL PREDICTIVE STRENGTH
EQUATIONS TO THE ONE REPETITION
MAXIMUM TEST.

Christopher Joyner (Exercise Science)
Mary ^^sser, Faculty Mentor(Human Performance)
Jeff Gilbert, Mentor
Accurate estimation of the strength of a muscle or muscle

group is of particular importance in the development of
exercise prescriptions and training regimens. Previous
researchers have developed sub-maximal testing protocols

and equations to avoid requiring a 1-Repetition-Maximum
(I-RM) performance from a subject or patient in order to

reduce the potential risk of injury. However, little research
has been done to cross-validate these sub-maximal tests.

Therefore, our purpose is to compare the direct 1-RM
method of maximal strength determination to the indirect 1RM (curvilinear) method and the indirect I-RM (linear)
method. Approximately 40 college-age male and female
volunteers will serve as subjects for this investigation. Each
subject will initially perform the direct 1-RM test for
determination of maximal bench press strength; this will
serve as the control value. The subjects will be randomly
assigned into one of two groups. After a minimum of 3
days rest, the subjects of group 1 will be tested using sub-

maximal protocol 1 (curvilinear l-RM), and following
another minimum of 3 days of rest, they will tested using
sub-maximal protocol 2(linear 1-RM). Group 2 will be
tested in the opposite manner. We speculate there will be no
significant difference between the sub-maximal (indirect)
protocols and the direct I-RM method of maximal strength
testing.

THE ROLE OF THE HONORS SENIOR
PROJECT.

Keely Zwan, Rachel Moldan,Tammy Johnson, and Aaron
Brixlus (International Business)

Suzanne Bunkers, Foculry Mentor {Honors Pivgrain)
There are many components of the Honors Program at
Minnesota Stale University, Mankato. One of the most

fundamental components is the Senior Capstone ProjecL In
order to graduate from Minnesota State University,
Mankato with the distinction of University Scholar, the
student must successfully complete a senior project. A
student may select from a variety of capstone options, such
as a scholarly paper, a creative work, a recital, a

performance, a web site, or an experimental project.
Through presentation of these capstone options, as well as
several personal examples of recent senior projects, the
validity and importance of the role of the honors senior
project in the academic career of a student will be
conveyed.

"rl!

LINGUISTIC DIFFERENCES BETWEEN
CHILDREN WITH WILLIAM'S SYNDROME
AND TYPICALLY DEVELOPING
CHILDREN.
Amber L. Grams. Stacy Overman, and Chandra Burggs
(Communication Disorders)

Patricia Hargrove, Faculty Mentor(Speech, Hearing &
Rehabilitation Services)
The purpose of the current research is to compare a set of
linguistic variables to determine the significant differences
between children with William's Syndrome and typically
developing children are in the ability to produce narratives.
The procedure used in this research required each child to
formulate and tell a story while looking at a wordless
picture book. The typically developing children are
matched to the verbal IQ of the children with William's
Syndrome. Thus, they are considerably younger than the
children with William's Syndrome. The data collected from
both groups will be entered into a computerized analysis
system called SALT. Selected linguistic variables,such as
mean length of utterance, type-token ratio, and mazing
behaviors will be compared.

CIGARETTE SMOKING HABITS OF
STUDENTS FROM SOUTH ASIA IN AN

UPPER MIDWEST UNIVERSITY: A PILOT
STUDY.
Zahid Ahmed (MIS)
Bikash Nandy, Faculty Mentor(Health Science)
Gautam K. Dey, Mentor
The consumption of cigarettes among the students from
developing countries is a major health concern. Smoking
related diseases and risks are well established in different

scientific literature and World Health Organization(WHO)
reports. According to WHO,smoking tobacco is
responsible for approximately 3.5 million deaths worldwide
every year. The British Broadcasting Company(BBC)
online network confirms that tobacco has been directly
involved in or linked to the increased risk of many diseases,
including cancer, heart disease, and even sexual impotence.
This article also suggests that 30% of all cancer deaths can
be attributed to smoking. The World Health Organization
reports that,"[ajlthough smoking is declining in the
industrialized world, consumption of cigarettes rose by 67
percent in developing countries between 1970 and 1994."
WHO estimates that if present trends continue in the
developing countries, tobacco-related deaths will rise from
1 million to 7 million annually. In view of the severity of
smoking related health risks, 1 want to conduct a study on
the smoking habits of students from South Asia in an upper
Midwest university in the United States. 1 will randomly
select 75 students from South Asia and ask ihfem to fill out

a questionnaire. The data will be analyzed and interpreted
to reveal causes. Likewise,strategies will be developed to
prevent this undesirable lifestyle.

THE IMPACT OF THE SCIENTIFIC
REVOLUTION ON THE ARTS IN THE

BAROQUE ERA.
Thomas Roberts(Music & English)

Mary Susan Johnston, Faculty Mentor (English)
The Baroque era was a dramatic continuation of the

cultural and scientific awakening of Western Europe.
Following the tremendous advances made during the
Renaissance period, the Baroque era was the starting point
of the Modern Period in Western culture. Great

advancements were realized in the areas of visual arts,

music, literature, science, and philosophy. Of particular
importance is the influence of science on the arts. The
daring and adventurous discoveries of new worlds, both of

this and celestial realms, provided the impetus for energies
to be transformed to the arts. Due to the importance of this

influence, the relation of the arts and sciences during the
Baroque era is a topic that has had far-reaching effects on
Western culture. I plan to show how scientific ideas and
methods expanded the technical and expressive elements of
the arts.

DIETARY SUPPLEMENTS:WHAT YOU
DON'T KNOW CAN HURT YOU.

Brice Erichsen (Honors Composition and Chemistry/
Pharmaceuticals)

Mary Susan Johnston, Faculty Mentor(English)
The dietary supplements that Americans are increasingly
using include any product taken by mouth that contain
some type of "dietary ingredient." According to the Food
and Ding Adminisu-ation (FDA), the ingredients in these

dietary supplements may include any combination of herbs,

vitamins, minerals, and amino acids, as well as enzymes,
organ tissues, metabolites, extracts, or other concentrates.

Each year, various dietary supplements claim unwary
victims all around the country. In fact, the manufacturing
and distribution of these products is a huge industry that is
growing at astounding rates. I have made a review of

specific case histories linking supplement use to serious
illness or death. I have also compared clinical studies to
product manufacturer claims that do not require approval
from the FDA. With this information, I have concluded that

these supplements are too risky and experimental to justify
their use. Too few federal manufacturing standaids are in
place to monitor their production and offer very little
protection for the American population. Testing the dietary
supplements is inadequate and many of the side effects and
other potential problems are rarely identified. In addition,
there are many alternative options to increase health and

performance without the risk and uncertainty of artificial
supplements.

IMPROVED RIVER FORECASTING
TECHNIQUES: A ONE-DIMENSIONAL
UNSTEADY FLOW MODEL FOR THE RED
RIVER OF THE NORTH.

James C. Husaby, Minnesota Slate University, Mankato
(Earth Science); Steven D. Buan, National Weather Service,
Chanhassen, Minnesota; and Wendy Peaison, National
Weather Service, Kansas City, Missouri
Donald Friend, Faculty Mentor(Geography)
The 1997 flood of the Red River of the North illustrated the

shortcomings of traditional empirical river routings and
forecasting models in predicting river levels at flows and
levels above those previously recorded. The Red River of
the North is characterized by a low gradient, which
contributes to a variable loop rating curve of peak flows at
specific gaged locations. As the river rose out of its banks,

physical obstructions began to influence the discharge and
stage of the river at discrete locations. In the 1997 flood,
nowhere was this more evident than in the communities of

Grand Forks, North Dakota and East Grand Forks,

Minnesota. Bridges, buildings, and roadway embankments
became obstructions to the river flow as the Red River
breached the levees in the communities and continued

rising to unprecedented levels. The National Weather
Service is implementing a one-dimensional unsteady flow
forecasting model(FLDWAV)for the broad flat floodplain
and the physical obstruction of flow by bridges.
Comparison of model calibration results with hydrographs
from the 1997 flood demonstrate the improved predictive
capabilities of the unsteady flow model.

ENVIRONMENTAL COMPLIANCE WITH
FEDERAL AND STATE AGENCY
STANDARDS.
Melissa Bockman (Environmenlal Science)

Beth Proctor, Faculty Mentor(Biology)
Understanding and compliance with OSHA,RCRA,and

EPA regulations are crucial to protect a worker's safety and
health, protect the community and environment from
pollution, as well as to insure the safe transportation and
disposal of a hazardous substance. During my internship
with the Institute for Environmental Assessment, I was
responsible for insuring that twelve school districts and one

county were in compliance with several health and safety
regulations. 1 will discuss how this was accomplished by
on-site assessments of Hazardous Communication

(Employee Righi-to-Know), Bloodbome Pathogens,
Chemical Hygiene and Asbestos Programs, as well as
establishing training programs for employees on OSHA
General Industry Standards.

ENVIRONMENTAL EDUCATION
OUTREACH TO HISPANIC
COMMUNITIES.
Suzanne Senlraan (Environnienlal Science)
Beth Proctor, Faculty Mentor(Biology)

The Minnesota Department of Natural Resources'
MinnAqua Program is designed to increase public
awareness of aquatic recreation and foster greater
knowledge, appreciation,enjoyment, and utilization of
Minnesota's lakes, rivers, streams, and wetlands. Through

the MinnAqua Program,I was the Special Outreach Intern
to the Hispanic Communities of Minnesota. I was
responsible for maintaining the outreach program and
planning, coordinating, and implementing two large-scale
special events for the Hispanic Community. I wiU discuss
my internship experience, provide a poster display of
materials. I developed and play a portion of The Minnesota
State Lottery's Environmental Journal television program
where my work was featured.

MEASUREMENT AND COMPARISON OF
DIELECTRIC CONSTANTS FOR
VARIATIONS IN THE SUPERCONDUCTOR

YBa,Cu303„.
Jerry Sell (Physics)
Youwen Xu, Faculty Mentor(Physics & Astronomy)
A belter understanding of the electric properties of

YBa2Cu30u^^. in particular its polarization, can be gained
by examining its dielectric constant(K)and the K of
similar compounds. Initially a sample was made of

YBa^CUjO^j^. Subsequent samples consisted of changing
the Y to Gd, Ho,and Nd. Samples of Nd,jBa,
and
YBajCUj^^FCgjOg^jj were also prepared and underwent a
reducing heat treatment such that 0 < x < 0.1. Dielectric
constants were measured using a parallel plate capacitor
followed by an X-ray diffraction to determine the lattice
constants and also check for impurities.

ABC ACCOUNTING:THE MANAGERIAL
EFFECTS.
Angela Siebenaler (Accounting/Finance)

Buddhadev Roychoudhury, Faculty Mentor(Management)
The primary focus of our study and presentation is ActivityBased Costing, also know as, ABC accounting. ABC
accounting is a cost accounting system that focuses on the

various activities performed in an organization and collects
costs on the basis of the nature and extent of those

activities. This approach is used by many industries having
high overhead costs that are not proportional to the unit
volume, production of a wide variety of products, and

significant automation. These three aspects among others
indicate that the use of ABC accounting would be
beneficial to the company. The purpose of our research is to
inform others about the following:
-What activity-based costing is.
-How activity-based costing is implemented.

-What industries are using activity-based costing.
-What effects activity-based costing has on management.
Management has become a basis of all business, and

through research we hope to see what effects activity based
costing has on management. Our primary focus will be the
benefits and costs of applying ABC accounting as a
management tool in businesses. Through our presentation
and research we will be able to make others aware of the

need for more accurate cost predictions as technology is

being enhanced and global competitiveness is increasing.
Activity-Based Costing allows for more accurate cost

predictions, thus creating a competitive edge.

THE AESTHETIC INVESTIGATION OF
THE DRAGON IMAGE AS METAPHOR
FOR HUMAN INTERACTION.
Allyson Rolph(An)
Roy Strassberg, Faculty Mentor(Art)
My work is engaged in an aesthetic investigation of the
dragon image as a metaphor, and it also addresses issues
pertaining to an analysis of our personal relationships with
the people that surround us. I use the ceramic process to
create masks, dragons, and other symbols to depict a
complex, yet ambiguous form. I strive to confuse and
challenge the viewer to think critically about the meaning
in my work, rather than give the viewer a complete
understanding of my intentions. In developing my visual
vocabulary, which is derived from recognizable forms. I
have given my viewer a point of departure. However, the
viewer must struggle to reconstruct the bits and pieces of
information into something that makes sense to him or her.
In that struggle, I have taught the viewer to think critically
in a different way. By challenging the viewer to use or
discover his or her ability to think critically about my work
and its meaning, I hope he or she can take his or her new or
improved skill and apply it to other aspects of his or her
life. In a discussion and slide presentation, I will illustrate
these aspects of my work and challenge the audience to
come up with their own ideas.

CHARACTERIZATION OF

MICROSTRUCTURAL, MORPHOLOGICAL
AND MECHANICAL PROPERTIES OF
ELECTRODEPOSITED GOLD THIN-FILMS
AS A FUNCTION OF GRAIN
REFINEMENT CHEMISTRY AND POSTDEPOSITION THERMAL TREATMENTS.
Nick Doin (Chemisiry), Brent Romanesko (Department of
Material Science; Michigan Technical College East
Lansing, MI), Karen Crago (Hutchinson Technology Inc.,
Hutchinson, MN); Dave Read (National Institute for

Standards and Testing; Boulder, CO)

Greg S. Long, Faculty Mentor(Chemisny/Geology)

The elTects of NaAs,Oj and Pb(CH3CHOO)2 grain-refined
electroplating chemistries and the temperature and duration
of thermal treatments on the microslructure and mechanical

properties of electrodeposited gold films were evaluated.

Specimens were synthesized by eleclrodeposition of gold
on copper foil substrates followed by application of novel

photolithographic and microetching techniques so as to
produce a series of free-standing gold thin-lilms of

dimensions 2 pm x 150 pm x 600 pm supported by copper
foil frames. Seven difiereni heat treatments, spanning
temperatures from 25 to 300® C,and up to 8 hours in
duration were studied. In each case,inert-atmospherethermal annealing of the samples were carried out after the

copper foil substrate beneath the tensile coupons had been
removed by CuC12 etchants. XRD,AES,EDX and SEM

methods were used to assess the compositional,
microstruclural and morphological characteristics of the
materials. Tensile strength analyses were performed via a
piezo-aciuated microtensile testing system.

AN ENVIRONMENTAL HISTORY OF THE

GOOD COUNSEL COMPLEX,1912-1999.
Jonathan D. Johnson, Steven C. Berberich, and Steven A.
Silbermann (Geography & Environmental Science)

Cynthia A. Miller, Faculty Mentor(Geography)
John K. Hedstrom, Mentor
Since 1912, the School Sisters of Notre Dame have

operated educational facilities, a motherhouse, and a farm

on a 148-acre tract overlooking Mankato, MN.The purpose
of this research is to reconstruct the land uses that have
occurred on this site and determine how the environment

has changed over the past century. Based upon data
obtained from historic aerial photographs, Sanbom Fire

Insurance Maps, the Minnesota Pollution Control Agency,
and Department of Natural Resources. The work will

identify areas that are prone to erosion and other
environmental problems, and assess whether soil

conservation and environmental protection practices have
been successful. The end result will be an ArcView CIS

data base and a set of maps that will be used by the Good

Counsel Environmental Officer for future planning
purposes and by local K-12 teachers for curriculum
development.

THE RHETORIC OF CONSPIRACY
SURROUNDING THE"SON OF SAM."
Alisa Bemdt(Speech Communication)
Lisa Periy, Faculty Mentor(Speech Comnmnication)
On July 29» 1976,a reign of terror started sweeping across
all of New York City. For 13 months, a gunman terrorized
the streets and instilling fear into young couples around the
city. Attacking only at night and only couples who were
parking, the .44 Caliber Killer, as he was first known,left a
bloody trail of thirteen victims. An obscure letter found at
one of the crime scenes emblazoned the name "Son of
Sam" in our memories forever.

Former postal worker David Berkowitz was arrested on
August 10, 1977, and quickly confessed to be the lone Son
of Sam murderer. The case was olTicially closed; however,
as recently as this past summer,new evidence has
surfaced—evidence apparently overlooked in the rush to
make an attest and restore some sense of normalcy in
chaotic New York City. The new evidence has inspired a
resurgence of discussion about the Son of Sam murders
growing into a potential conspiracy. Conspiracy rhetoric is
nothing new. From the assassinations of John F. Kennedy
and Martin Luther King Jr. to the mysterious deaths of
Elvis and Marilyn, our culture has been quick to grab and
run with the possibilities of conspiracy.
Therefore, today we will critique the rhetoric of conspiracy
emanating from the Son of Sam case. The Son of Sam
conspiracy is worthy of analysis for three reasons: first, the
mythic proportions of the Son of Sam legend; second,The
Son of Sam is one of the more popular serial killers in US
history; and third and most important, Berkowitz has
recanted his confession and is claiming he was set up—
adding to our conspiracy. The analysis is conducted using
concepts detailed by G.Thomas Goodnight and John
Poulakos in their article,"Conspiracy Rhetoric: From
Pragmatism to Fantasy in Public Discourse," published in
the fall of 1981 Western Journal ofSpeech Communication.

THE FAILURE OF GENETIC TESTING
Jennifer Dellmann (Speech Communication)
Daniel Cwnn-Mills, Faculty Mentor(Speech
Communication)

Scientists are fascinated with the breakthroughs and

potential advances genetic testing can bring to the medical
world. Genetic testing is an amazing advancement in
technology and has the potential to save many lives.
However, we should take a deeper look and realize this
scientific breakthrough has some serious complications.
Genetic testing is the wave of the future, and we need to

grasp the complications. According to the July 21, 1999,

Washington Post, more than 600 types of genetic testing are
now available. In fact, genetic testing can be used for

prenatal and newborn screening, carrier testing, and risk
assessment. Most of the tests are used to determine the risk

of hereditary complications, such as Huntington's Chorea
or breast cancer. Everything is being tested except the labs
and the tests themselves. No one regulates the genetic
testing industry. This presentation explores the current
problems with genetic testing, why the problems exist, and
provides solutions to curb this problem in the medical
industry.

AN ANALYSIS OF HOLOCAUST HUMOR
ANDTHE JEWISH HEALING PROCESS.
Anne Gerbensky (Speech Communication)
Lisa Perry, Faculty Mentor(Speech Communication)
A growing trend of Jewish writers and artists are daring to
use humor in their work to shock, soothe, and reveal truths

about the Holocaust. However, tliese humorists are being
criticized for the manner in which they address this tragedy.
As writer Thane Rosenbaum told Moments magazine in

August, 1999," I just don't think the systematic murder of
6 million people is funny." An analysis of the use of humor
in Holocaust commemoration is justified because of its
emotional and historical significance to the Jewish
community and because it might provide a lesson that
reaches far beyond the Holocaust itself. By using Shultz
and Germeroih's theory of incongruous Juxtaposition, we
can determine if this form of humor is appropriate.

A PERFORMANCE ON THE REWARDS
AND FRUSTRATIONS OFTEACHING.
Jason Spitzer(Speech Communication)
Daniel Cronn-Mills, Faculty Mentor {Speech
Communication)

The need for an education has become a societal mainstay
in America. The cornerstone to a good education are the
teachers. Yet, according to TheAge.com, the number of
teachers produced by colleges and universities will produce
only 43 percent of the jobs needed by the year 2004.
Through the prose. A Teacher Gives Up the Fight by
Natalie Reis, Cypher in the Snow by Jean Todhunter, The
Perks ofBeing a Wallflower by Stephan Chbowsky,the
poetry "Comments of a Frustrated High School Teacher"
and "Western Civ 2000" by John Sheehan; and the drama
The Joys ofTeaching by an anonymous author, I explore the
rewards and frustrations of teaching.

IN-SITU MOLECULAR ADSORPTION
CHARACTERIZATION VIA ATTENUATED
TOTAL REFLECTANCE FT-IR
SPECTROSCOPY.
Michael Fralish (Chemistry)

John Thoemke, Faculty Metmr {Chemistry & Geology)
The environmental behavior of molecules adsorbed to soil

paiticles continues to be of interest because of the

widespread use of herbicides, pesticides, and fertilizers. A
large body of work exists dealing with the macroscopic
adsorption behavior of organic molecules in soils, but little
is known about the details of how these molecules interact
with the soil at the molecular level. Our work utilizes a

relatively novel technique known as Attenuated Total

Reflectance Fourier Transform- Infrared Spectroscopy to
examine adsorbed molecules in situ. This method allows
real-time structural information to be obtained without

destroying or modifying the soil adsorbed molecules. We

hope to use this technique to characterize and assess the

chemical interactions of organic functional groups with
various soil types in order to better understand the fate of
these molecules in the environment.

INSTRUCTIONAL DESIGN FOR
MATHEMATICS TUTORING.
Ann Gregerson (Elementary Education)
Maria Mastin, Faculty Mentor(Curriculum & Instruction)

Educators have historically sought protocols for cfiective

tutoring. This traditional research paper will present
mathematics cross-age tutoring and experiments using
various designs. Data will be collected over a period of six
biweekly tutoring sessions. The sessions will be based on
pre-diagnosed student needs, training, suggested materials,
researched strategies, and techniques. After each session,
recordings on progress and what changes need to be made

in the design will be assessed. Information will be gathered
and more sources will be introduced as each tutoring
session creates its own challenges. Recommendations for
an effective design, which will facilitate mastery of
objectives and progress in individual learners, will be given.

CANNIBALISM IN THE PREHISTORIC
AMERICAN SOUTHWEST.
Lisa Becker(Anihropology)
Paul Brown, Faculty Mentor(Anthropology)
The Anasazi culture in the American Southwest is an area

rich in history. The Anasazi left their mark in the Four
Corners area with spectacular cliff dwellings, breathtaking
architecture,elaborate roads, and irrigation systems. Much
of the substance of the sociopolitical nuances of the culture
remains unknown. We do know that warfare and violence

played a significant role in their history. Multiple burials
and bone deposits in this area display complex multivariate
phenomena.These phenomena,when considered
simultaneously,lead to a possible solution of cannibalism.
This paper is based on evidence and research from four
major sites evaluated by Dr. Christie Turner and Dr. Urn
White.The data clearly suggests that, at some place and
time in the Anasazi culture, humans were killing and eating
humans.

HYDROLOGIC PROPERTIES OF LAKE

BOTTOM SEDIMENTS IN MILLS LAKE,
MINNESOTA.
Mark Green (Biology: Ecology)
Bryce Hoppie, Faculty Mentor(Chemistry & Geology)
Mills Lake is a shallow,seasonally eutrophic lake, with

high concentrations of phosphorus in its water and muddy
bottom. Currently, the residence time and movement of
phosphorus into and through the bottom mud is unknown.
The focus of this research is to quantify the physical
properties of the lake bottom sediments that control the
distribution of phosphorus in the lake.

Sediment cores of the lake bottom sands and clays were
analyzed for dry density, porosity, water content, and
permeability. A stratigraphy of each core was also recorded,
and a helium pycnometer was used to measure dry density,

porosity, and water content. A Soiltesl® K-605 permeameter
was used to measure the hydraulic conductivity of the cores

in mixed and native orientations. Reasonable permeabilities
were determined at a head of about 70 cm.The dry density

ranges from 2.60 g/cm- to 2.72 g/cm^ porosity ranges from
44.4% to 67.5%, water content ranges from 29.4%to 79.9%;

hydraulic conductivity is approximately 1x10
'
cm/s.
Future research will include repeating the analyses on
samples from different areas in the lake. Results will be
mapped in three dimensions and analyzed to estimate the
volume of phosphorus in the mud and its movement into
the underlying aquifer.

THEMATIC MAPPER ANALYSES OF
EUTROPHIC LAKES IN SOUTHERN
MINNESOTA.

Jeffrey Augustine (Computer Science)

Biyce Hoppie, Faculty Mentor(Chemistry and Geology)
Eutrophication in southern Minnesota lakes often leads to

the overall degradation of water quality. The current
method of assessing eutrophication in lakes is to perform
tests of water quality at relatively few sites in the lake. In
many cases testing only a few is not adequate. Satellite

images can better assess eutrophication in lakes by
observing and comparing digital images over the entire lake
through seasonal and yearly periods.
Our study used public domain Thematic Mapper(TM)
images of southern Minnesota from the Minnesota

Department of Natural Resources. Analyses of the images
show the development of eutrophication in the visible and

infrared spectrums. Eutrophication is apparent between
images taken during the spring and summer seasons and
among neighboring lakes during the same season.

These preliminary results show that this method may be
useful in quantifying the development of eutrophication in
many fresh-water lakes. We will next compare our results
with those from a traditional survey to assess their
differences.

STORYTELLING AS AN EFFECTIVE
LEADERSHIPTOOL.
Elizabeth Ayotte, Stacy M. Bruns, Aaron Jcngbloedt,Jamie
Lea,and Chris Styndl (Public Relations/Marketing)

Brenda Flannery, Faculty Mentor(Management)
Telling stories can be done by anyone, no matter their age,
income, or job title. In our research, we sought to
understand how storytelling can be used by organizational
leaders to pass along essential inrormation. altitudes, and
traditions. Stories are timeless, simple, educational, and
powerful which make them an effective leadership tool. We
began our research with a traditional literature review,
incorporating information we gained in interviews with
executives from a storytelling firm and from a Fortune 500
firm. We used the internet to get the most recent
information that has yet to be published. Stories should be
told in such a way that it portrays what the company
believes in, as well as how people should behave. Stories
need to be structured so that the listener understands their

relevance and the conveyed message. Finally, leaders
should always practice what they preach. It is extremely
important that a leader is not hypocritical, even when
telling stories. The best ingredients to any leader's story
include ideas, values,emotions, and an edge. By using
these ingredients, leaders can create stories to portray the
future as an unfolding drama,or they can teach stories to
create a teachable point of view that will lead to success.
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GESTATIONAL PLASMA ALDOSTERONE
CONCENTRATION IN SHR AND WKY
RATS ON NORMAL AND LOW SODIUM
DIETS.

T. J. Dalberg,A. Abraha,and B. Magnuson (Biochemistry)
Penny Knoblich, Faculty Mentor(Biology)
Reduced perinatal sodium intake attenuates the
development of hypertension in the SHR. Stimulation of

the renin-angiotensin-aldosterone system by low sodium

diets is well documented in non-pregnant rats, but not well
documented in pregnant SHR rats. We examined the effect

of pregnancy and a low sodium diet on blood pressure and
plasma aldosterone concentration in SHR and WKY rats.

Blood pressure was measured by the tail cult method prior
to and during week 1 of gestation. Rats were mated

randomly within their own breed and were placed on either
a control sodium diet(0.2% sodium) or a low sodium diet

(0.03% sodium). Non-mated rats were placed only on a
control sodium diet. Rats were sacrificed by decapitation on
day 7 of gestation or at a comparable age (non-pregnant
controls), and trunk blood was collected for aldosterone

assay. Results: Blood pressures were significantly higher in
the SHR than WKY for each comparable data point, but
within each breed, blood pressure did not vary significantly
with pregnancy or sodium intake. Plasma aldosterone
concentrations did not differ significantly between the SHR
and WKY breeds undergoing similar treatments, and
aldosterone concentration was not increased in either breed

during pregnancy(SHR:26± 5 verses 16± 5 ng/dl; WKY:
21± 5 verses I8± 2 ng/dl). However, the low sodium diet

did significantly increase plasma aldosterone (p < 0.05) in
both the pregnant SHR and WKY females,(SHR: 16± 5 to

88± 23 ng/dl; WKY: 18± 2 to 85± 14 ng/dl). Conclusion:
Gestational plasma aldosterone concentrations are similar
in the SHR and WKY rats and are not different than non-

pregnant levels but are significantly increased in both rat
breeds by sodium restriction.

DIET DETERMINATION THROUGH

CHEMICAL ANALYSIS OF BONE.
Dena L. Connors-Millard (Anthropology)
Paul Brown, Faculty Mentor(Anthwpology)

Isotopic analysis of carbon and nitrogen from bone or
dental remains can be used to determine the diet of animals

and humans. In order to accurately determine the prevalent

food of past diets, standards can be determined from
animals of the present within the area of study with known
diets. The research of this paper consists of these carbon

and nitrogen isotopic ratios of animals with known diets
from the Southern Minnesota area. These findings may be
useful to researchers interested in analyzing the diet of past
human cultures.

CORN AND BEANS,SYMBIOTIC OR
COMPETITIVE?

Sara Wenner (Anthropology)
Michael Scullin, Faculty Mentor(Anthropology)
Native American horticulture is a topic that has been

studied by many anthropologists. Often, they have reported
that corn and beans were grown together. The com
provided support for the beans to climb on, and the beans

that were entwined around the corn stalks provided
additional nitrogen for the com. However, little

experimental data exist on the advantages and
disadvantages of techniques that are believed to have been
common practices, such as the growing of com and beans

together. In an attempt to gain this data, an experimental
plot was grown to test whether the growth of beans and
com is or is not enhanced by interplanling rows of corn
with rows of beans. This experimental plot consisted of

three areas: one with 20 hills of com with 6 plants per hill,
another with 11 hills of beans with 6 plants per hill, and the
third area with 20 hills ofcom interplanted with hills of
beans. It appears that the planting of com and beans
together is beneficial.
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